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ABSTRACT 



A key entry system having redundant communication 
between the IC card and the vehicle cot^ roller to ensure 
cont inuous operation. The ID card and the vehicle controller 
each inclu des a memory for storing an ID code, an electro- 
magnetic induct ion p o wer supply/transmission circuit fo r 
"transmitting and receivi ng the ID code and an RF modem* 
also for transmitting and receivin g tfieTD co des. Thus, in the 
"event that com munication cannoTbe made~belween the RF ' 
'TOdgffi53gg^y_ent ry system will stil l fun ction by com- 
mun ication between the eiectromagn elic~in3u ction power 
supply/transjiiission-circuits. . . 



4 Claims, 7 Drawing Sheets 
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VEHICLE ANTI-THEFT DEVICE USING a card, since transmission and receipt of data are carried out 

BOTH ELECTROMAGNETIC INDUCTION only through electromagnetic induction, the user cannot lock 

AND FREQUENCY MODULATION or unlock a door lock while holding the driver's license card 

TRANSMISSION OF POWER AND DATA ioi in a pocket or wallet. 

BACKGROUND OF THE INVENTION 5 SUMMARY OF THE INVENTION 

The present invention relates to a key entry system which , . r ,. c « L i • a_ 

permits locking or unlocking of the door of a vehicle, In v,ew ,°. f ,he t fore S° m S drawback in the art, an object of 

unlocking of a steering lock, tuning of an engine, and the ^ P res ^ n , 1 mventIoa 15 10 P rovld , e a ke y entry system which 

j-j^ can readily and accurately make control of locking and 

Such an "operation management system" as is disclosed 10 unloc , ki "g ° f a vehi ^> * nd the Iike ' irres P ective of the state 
in, e.g., Japanese Patent Application Unexamined Publica- in wmcn an 1C card 18 held ' 

tion No. Hei. 7-150835 has already been known as an To accomplish the foregoing object, a key entry system 
apparatus which locks or unlocks the door of a vehicle or including an IC card and a vehicle controller, wherein the IC 
starting of an engine in a non-contact manner without use of card comprises a memory for storing an ID code and an 

15 electromagnetic induction power supply/transmission cir- 
cuit which receives power supply and which transmits the 
ID code to or receives the ID code from the vehicle 
controller by means of electromagnetic induction occurring 
between the circuit and the vehicle controller, and wherein 
includes : an IC^m5uTl 02 which is constitu ted by an ID^ 0 the vehicle controller comprises a memory storing an ID 
memoFTfor storing io Wying, data foTIawfeaTion code ' a check ^g action which checks the ID code 

D UTgOSelTT^ r , „ mh l m l hnp ^HinpjmH a S aiDSt ID C ° de reCeiVed ff0m the IC Card > 2 " d an 

writing o f contents of the ID memory, a modulation ri r^Iit, electromagnetic induction power supply/recepton circuit 
a trSiml5o ^^U and a rectifier supply circuit (a nv z ^ hich su PP hes P ower }° th f e IC ^ a " d 
par ts are not show i^; and an ant enna coil 103. The reading/ 25 data to and receives data from the vehicle controller by 
kEeeEnTiE5SS 105 is provide Ton the vehicle an gU s, n means of electromagnetic induction, charactenzed in that: 
connected to an antenna 104. This rea^g /c^e^ng"secl^ ^ RF (Radio Frequency) modems are provided, 
105 comprises an oscillation circuit 106 for transmitting data \ 
via the antenna 104, a receiving circuit 107 for receiving A 



a mechanical key, FpT 0 shows the configuration of the 
operation management system. 

As shown in the drawing, the "operation management 
system" comprises a driver's license cajd 101 and a reading; 
checking^ section 1U5. The driver's lice'nse caTfTTp^ 



respectively, on the IC card and the vehicle controller, for 
transmitting and receiving data including the ID code 
through a radio signal. 

With the foregoing configuration, since the locking or 
unlocking action of the door lock can be controlled by means 
of an signal via an FM-scheme modem, the door lock 
can be accurately controlled irrespective ot tne state nn 



receiving circuit 1U7 tor receiving 
data via the antenna 104, a demodulator circuit 108 for 
demodulating a received signal, an ID memory 109, and a 
control circuit 110 which controls the reading and writing of 
contents of the ID memory 109. Upon receipt of an opera- 
tion instruction from an ignition/push switch 111, the a 

reading/checking section 105 is activated to send power to J which the IC card is held. Further, since the transmission and 

the driver's license card 101 by radio transmission, as well I receipj_c£o^UbyJh e original electromagnetic inductioncan 

as to make a decision, on the basis of a return code signal I also be used ghe reliability of the key entry system can also 

received from the driver's license card 101, as to whether or / be improv ed. 

not the driver is authorized to drive the vehicle / — DESCRIPTION OF THE DRAWINGS 

In this case, when the driver s license card 101 is brought 

close to the antenna 104 provided in the vehicle, electro- FIG - 1 * a block diagram showing the configuration of an 

magnetic induction arises between the antenna coil 103 ! c ^ used for a ke y emi 7 s y stem according to the present 

incorporated in the card and the antenna 104, so that power invention; 

is supplied to the driver's license card. Further, code data are 45 FIG. 2 is a block diagram showing the configuration of a 

exchanged between the driver's license card and the reading/ vehicle controller used for the key entry system according to 

checking section, thereby enabling locking or unlocking of me present invention; 

the door and the starting of an engine in a non-contact FIG. 3 is a structural view schematically showing the IC 

manner without using a mechanical key. card shown in FIG. 1; 

However, the foregoing existing "operation management 50 FIG. 4 is a flowchart showing the operation of the key 

system" suffers the following problem. entry system according to the present invention; 

The communication range between the antenna coil 103 FIG. 5 is a flowchart showing the operation of the key 

and the antenna 104 is considerably unsatisfactory in terms entry system according to the present invention; 

of the characteristics of the currently-used RKE (Remote FIG. 6 is a flowchart showing the operation of the key 

Key Entry) function. Particularly, in a case where the 55 entry system according to the present invention; 

antenna 104 is provided on the vehicle, a considerably FIG. 7 is a structural view showing the outline of a 

amount of leakage magnetic flux arises, because the vehicle steering lock apparatus used for the key entry system 

body is made of a magnetic substance. As a result, data according to the present invention; 

communications can be carried out only within a short FIG. 8 is a front view showing the steering lock apparatus 

distance of 10 cm or less. 60 body showQ in FIQ ? . and 

Since the driver's license card 101 must be brought in FIG. 9 is a block diagram showing the configuration of a 

para lei with the antenna 104 provided on the vehicle there conventional operation management system, 
is a limit to the angle at which the driver s license card 101 

is held to the antenna 104, imposing an inconvenience on the DETAILED DESCRIPTION OF THE 

user. 65 PREFERRED EMBODIMENTS 

As mentioned above, in spite of the fact that the portabil- FIG. 1 is a block diagram showing the configuration of a 

ity of the key is improved by forming the key in the form of vehicle IC card used for a key entry system according to the 
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present invention, and FIG. 2 is a block diagram showing the 4 represents a signal wait operation performed by the vehicle 
configuration of a vehicle controller used for the key entry controller, and the flowchart shown in FIG. 5 represents 
system. processing carried out by the vehicle controller when the 

rLj vehicle controller receives an FM signal. The flowchart 



First, the configuration of the vehicle IC card will be 
described. The IC card 1 comprises an antenna 2; an FM 
modem 7 including a receiving section 3, a demodulation 
section 4, a modulation section 5, and a transmission section 
6; a wake-up decision circuit 8 which makes a decision as to 
whether or not a wake-up signal received from the vehicle 
matches the I C card ; a security c ontrol sg cfaH^TTTcluding 
arnTmepy-9 lor 1 storing an ID code, a random number code 
sectionlO for generating random j jumbejBLUsed for setting 
anew_tovude t and a variable ID code setmigsecJioa41- ' 
^"setting jTnew 10 ujde uu Iht basis ui-ratraom number; 
generated by the random number code section 10 and fo 
storing the thus-set new ID code; a switch section 1; 
including a lock switch 13 A and an unlock switch 13B use< 
for an active entry operation which will be described later 
and a battery 14 which supplies d.c. power to the individua 
sections of the IC card. 



5 ' shown in FIG. 6 represents processing carried out when the 
door handle switch 44 is turned on to supply a trigger signal. 

In the present embodiment, the user can perform two 
types of entry operations; that is, a passive entry operation 
in which the user can operate the vehicle while holding the 
10 IC card 1 in a breast pocket or the like, and an active entry 
operation in which the user locks or unlocks the door lock 
from a distant location using the lock switch 13A or the 
unlock switch 13B of the IC card 1. 

The vehicle controller 21 monitors the reception of an FM 
15 signal or a trigger signal at all times. When receiving an FM 



signal, the vehicle controller 21 commences execution of the 
processing to be performed when the vehicle controller 
receives an FM signal (i.e., the active entry operation). In 
contrast, when the door handle switch 44 is turned on and the 
trigger signal is supplied to the control circuit 32, the vehicle 
The IC card 1 further comprises an electromagnetic controller commences execution of the processing to be 
induction power supply/transmission circuit 20 which performed when the vehicle controller receives a door 
includes a coil antenna 15, a control circuit 16 for reading handle signal (i.e., the passive entry operation) (steps SI to 
and writing the ID data sej by the security control section 12, S4). 

a modufation circuit 17, a transmission circuit 18, and a 25 First, the active entry operation will be described. When 
rectification/power source circuit 19. Upon receipt of an a.c. the holder of the IC ; card 1 actuates either the lock switch 
voltage supplied from the vehicle as a result of electromag- 13A or the unlock switch 13B of the IC card 1, an ID code 
netic induction, the electromagnetic induction power source/ generated by the security control section 12 is supplied to the 
transmission circuit 20 sends the ID code using the a.c. FM modem 7 together with a lock or unlock signal. After 
voltage as power. having been FM-modulated, the ID code and the lock or 

FIG. 3 schematically shows the configuration of the IC unlock signal are transmitted in the form of an FM signal 
card 1. The coil antenna 15 is coiled around an outer frame from the antenna 2. 

of a card housing, and the security control section 12 is when the FM modem 26 provided on the vehicle receives 
connected to the coil antenna 15. The FM modem 7 is 35 the FM signal by way of the audio antenna 46, as shown in 
connected to the security control section 12. FIG. 2, the comparison determination section 29 compares 

As shown in FIG. 2, the vehicle controller 2 comprises an^> 1 ID code data included in the received FM signal with the ID 
FM modem 26 including modulation sectio n 22, a trans- code data set on the vehicle controller beforehand. If there 
Trltssion section 23, a receiving section 24, and a demodu- is no match between the ID code data sets, a buzzer is 
lation secti on 25; a security control section 30 including a rt0 activated to sound an alarm that the IC card is invalid, 
memory z / for storing an ID c ode, an ID memory code because the IC card 1 is different from the valid IC card 1 
up dating seclion~28~wh"ich updates the conten t&~ot-.the — —of the user of this vehicle (steps Sll, S12). The buzzer is 
memo ry 7 when receiving a new ID co de from the IC card deactivated after lapse of 30 seconds since it was turned on. 

1, and a comparison determination section ^9"Whleli cuw- te-contrast, if there is a match between the ID code data sets, 

pareR the. \ J) ends received from the IC card 1 with the ID 45 a decision is made as to whether or not the received signal 
cod Tstored in the memory 27 and decides, on the basis of is a lock signal or an unlock signal (step S13). If the received 
the result of the comparison, whether or not there is a match signal is a lock signal, the door lock relay is turned on, thus 
between the ID codes; a waKe-up signal tr ansmission secti on locking the door lock (step S14). The door lock relay is 
31T6T transmitting a wake-Up signal to tne nj card 1; and a deactivated after lapse of a few seconds, and then step SI is 
CTjntgT circuit 32_whicn has a CPU and controls the overa ll 50 executed again. In contrast, if the received signal is an 

vehicle controller. . unlock signal, the door unlock relay is activated, thus 

The vehicle controller 21 further comprises an indoor unlocking the door lock (step S15). The door unlock relay is 
antenna 33; a driver's seat indoor antenna 34; an electro- deactivated after lapse of a few seconds. When the door lock 
magnetic induction power supply/reception circuit 38 which is unlocked, a decision is made as to whether or not a door 
is provided on the door and includes a transmission circuit 55 knob is pulled (step S16). If a door knob is not pulled within 
35, a receiving circuit 36, and a demodulation circuit 37; a 30 seconds, it is decided that the user has stopped riding in 
drivers seat electromagnetic induction power supply/ the vehicle, and hence the door lock relay is activated to lock 
reception circuit 42 including a transmission circuit 39, a the door lock again (step S17). The door lock relay is 
receiving circuit 40, and a demodulation circuit 41; a power deactivated after lapse of a few seconds, 
supply switching circuit 43; and a door handle switch (a go Next, the passive entry operation performed when the 
trigger switch) 44 for generating a trigger signal. A control door handle switch 44 is turned on will be described with 
circuit 32 receives an ignition instruction from an ignition reference to FIG. 6. 

switch 45, and reference numeral 46 designates an audio When the door handle switch 44 is turned on, a trigger 

antenna used for receiving and transmitting an FM signal. signal is supplied to the control circuit 32, where a wake-up 
The operation of the key entry system according to the 65 signal generation instruction is output to the wake-up signal 
embodiment will be described with reference to flowcharts transmission section 31 in response to the trigger signal. The 
shown in FIGS. 4 through 6. The flowchart shown in FIG. wake-up signal output from the wake-up signal transmission 
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section 31 is transmitted to the IC card 1 in the form of an 
FM signal by way of the modulation section 22, the trans- 
mission section 23 of the FM modem 26, and the audio 
antenna 46 (step S21). 

The signal that has been demodulated by the demodula- 
tion section 4 of the FM modem 7 of the IC card 1 is checked 
by the wake-up decision circuit 8 as to whether or not the 
wake-up signal is intrinsic to the IC card 1. If the wake-up 
signal is intrinsic to the IC card 1, the wake-up decision 
circuit 8 outputs an ID code transmission instruction to the 
security control section 12. In response to the ID code 
transmission instruction, the variable ID code setting section 
11 of the security control section 12 sets a new ID code on 
the basis of the random numbers generated by the random 
number code section 10, and stores the thus-set new ID code 
into the memory 9. This new ID code is supplied to the FM 
modem 7, and the modulation section 5 of the FM modem 
7 generates an FM signal including the ID code and trans- 
mits the thus-generated FM signal to the vehicle controller 
21 by way of the transmission section 6 and the antenna 2. 

If the vehicle controller 21 receives an RF signal (i.e., an 
FM signal) within three seconds after the FM signal has been 
transmitted, or if a knob antenna power supply is turned on 
as a result of electromagnetic induction, the ID code data 
included in the received signal is demodulated. The com- 
parison determination section 29 compares the thus- 
demodulated ID code data with the code data registered in 
the vehicle controller. If there is no match between the ID 
code data sets, a buzzer is activated for about 10 seconds 
(step S26), and the signal wait processing is executed in step 
SI. 

If a match between the ID code data sets is acknowledged, 
a decision is made as to the state of the door lock (step S27). 
If the door lock is in a released state, the door lock relay is 
activated to lock the door lock (step S28), and step SI is 
executed. In contrast, if the door lock is in a locked state, the 
door unlock relay is activated to unlock the door lock (step 
S29). If a door knob is pulled within 30 seconds since the 
door lock was unlocked, it is decided that the user rides in 
the vehicle. Step SI is again executed to start the signal wait 
processing. In contrast, if a door knob is not pulled within 30 
seconds, it is decided that the user has stopped riding in the 
vehicle, and the door lock relay is again activated for the 
sake of safety, thus locking the door lock (S30, S31). 
Subsequently, first step SI is again executed. 

As mentioned above, the FM modems 7, 26 are provided 
for both the IC card 1 and the vehicle controller 21 to thereby 
lock or unlock the door lock by means of an FM signal. As 
a result, the locking or unlocking action of the door lock can 
be correctly controlled while the IC card 1 is held in a pocket 
or bag. 

description of Unlocking of a Steering Lock, as well as 
of Starting of an Engine> 

Next, an explanation will be given of the unlocking of a 
steering lock, as well as the starting of an engine, through 
use of the foregoing IC card 1. 

FIG, 1 schematically shows the external structure of a 
steering lock apparatus 51. As shown in the drawing, a lock 
(not shown) is formed in a part of a rod-shaped steering shaft 
52. A lock bar 54 provided on a steering lock apparatus body 
53 moves, and the leading end of the lock bar fits into a hole 
formed in the lock, thereby locking the steering shaft. When 
the leading end of the lock bar 54 is disengaged from the 
hole, the steering shaft is released from a locked state (i.e., 
unlocked). 

As shown in FIG. 8, the front side of the steering lock 
apparatus body 53 comprises an IC card insert slot 55 for 
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receiving the IC card 1; a group of pilot lamps 56 including 
an alarm pilot lamp and a ready pilot lamp, which are 
illuminated when there is not any match between the ID 
code read from the IC card 1 and the ID code registered in 

5 the vehicle; memory switches 57; and an ignition dial 58 
which is switched to a LOCK position, an ACC position, an 
ON position, and a START position in this order when 
turned clockwise. 

As shown in FIG. 7, an ignition lock module 59 is 

10 provided in the steering lock apparatus body 53. This 
ignition lock module 59 has a lock shaft 60 which is capable 
of reciprocating. When the leading end of the lock shaft 60 
is kept out of engagement with a lock notch 62 formed in the 
shaft 61 of the ignition dial 58, the ignition dial 58 can rotate. 

15 In contrast, when the leading end of the lock shaft 60 is kept 
in engagement with the lock notch 62, the ignition dial 58 
cannot rotate. When there is a match between the ID code 
read from the inserted IC card 1 and the registered ID code 
as a result of comparison between the ID codes, the leading 

20 end of the lock shaft 60 is disengaged from the lock notch 
62, thereby permitting the rotation of the ignition dial 58. In 
contrast, if there is not any match between the ID codes, the 
leading end of the lock shaft 60 is kept in engagement with 
the lock notch 62, thereby disabling the rotation of the 

25 ignition dial 58. If the ignition dial 58 is returned to the 
LOCK position after the engine has been shut down, the 
leading end of the lock shaft 60 is fit into the lock notch 62, 
thereby locking the ignition dial 58. The driver's seat indoor 
antenna 34 shown in FIG. 2 is provided within the steering 

30 lock apparatus body 53. 

The operation of the steering lock apparatus will now be 
described. First, when the driver seats himself in the drivers 
seat and inserts the IC card 1 into the IC card insert slot 55, 
the control circuit 32 shown in FIG. 2 outputs a transmission 

35 instruction to the power supply switching circuit 43 in 
response to the inserting action. Upon reception of the 
transmission instruction, the power supply switching circuit 
43 activates the transmission circuit 39, thereby producing a 
high-frequency electromagnetic field from the driver's seat 

40 indoor antenna 34. Upon reception of the high-frequency 
electromagnetic field thus produced from the driver's seat 
indoor antenna 34, the antenna coil 15 causes electromag- 
netic induction, thereby producing a.c. power. 

45 The rectification/power supply circuit 19 rectifies and 
converts the a.c. power into d.c. power, the d.c. power being 
used as operating power for activating the electromagnetic 
induction power supplyAransmission circuit 20. 
The control circuit 16 is activated by the operating power 

50 and reads the contents of the ID memory 9. A data signal 
having a frequency corresponding to the thus-read contents 
is delivered to the modulation circuit 17. On the basis of the 
modulated data signal, the modulation circuit 17 transmits a 
code signal by way of the antenna coil 15. The thus- 

55 transmitted code signal is received by the receiving circuit 
40 by way of the driver's seat indoor antenna 34 and is 
demodulated by the demodulation circuit 41. The thus- 
demodulated code signal is supplied to the comparison 
determination section 29, where the modulated code signal 

60 is compared with the ID code registered in the vehicle 
controller. 

If there is a match between the ID codes as a result of such 
comparison, the control circuit 32 outputs an unlock instruc- 
tion to the ignition lock module 59. In response to the unlock 
65 instruction, the ignition lock module 58 activates a solenoid 
to move the lock shaft 60 inserted into the lock notch 62 in 
the rightward direction in the drawing, thus unlocking the 
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shaft 61. Associated with the unlocking action of the shaft 
61, the steering lock is also unlocked, disengaging the 
leading end of the lock bar 54 from the hole. As a result, the 
steering shaft 52 becomes able to rotate. 

In this state, the ignition dial 58 is actuated to the START 5 
position, whereby an engine start instruction is output, and 
the engine is started. 

In a case where the vehicle is at a standstill, when the 
ignition dial 58 is rotated counterclockwise to the LOCK 
position while remaining in a pushed state, the engine is shut 10 
down, and the control circuit 32 outputs an ignition lock 
instruction to the ignition lock module 59, In response to the 
lock instruction, the ignition lock module 59 actuates the 
solenoid to move the lock shaft 60 in the leftward direction 
in the drawing until the leading end of the lock shaft 60 fits 15 
into the lock notch 62, thereby locking the shaft 61. Asso- 
ciated with the locking action of the shaft 61, the leading end 
of the lock bar 54 is fit into the hole, thereby locking the 
steering and disabling the rotation of the steering shaft 52. 

According to the foregoing embodiment, the door lock is 
locked or unl ocked by means nf an FM signal thr^vgh Thr 
F M modems. Further, with regard to the controlling of t he' 
steering lock and the ignition operation, power supply and 
tr ansmission of an ID code are carried__out through- the 25 
electromagnetic induction occurred between the IC card I 
inserted into the steering lock apparatus body 53 and the 
vehicle controller 21. As a result, even if the holder of the IC 
card 1 is in a position spaced away from the vehicle or if the 
IC card 1 is kept in a pocket or bag, the door lock can be 3Q 
correctly and readily locked or unlocked. Further, in a case 
where the positional relationship between the IC card 1 and 
a card reader is fixed, the battery 14 provided in the IC card 
1 is prevented from being wasted by controlling the door 
lock through electromagnetic induction originally used for 35 
locking or unlocking the door lock. In the event the battery 
14 of the IC card 1 is dissipated, the door lock can be locked 
or unlocked through ordinary electromagnetic induction, 
thereby eliminating the need for the awareness of dissipation 
of the battery and resulting in a remarkable improvement in 4Q 
the convenience of the key entry system. 

Although the foregoing embodiment has been conceived, 
in terms of convenience and cost, upon the example in which 
the door lock is controlled by means of an FM signal through 
FM-scheme modems which are resistance to noise and are 45 
not affected by a shielding substance other than metal, the 
present invention is not limited to this example. Various 
modems such as AM-scheme modems. PM-schem e 
modems, or Infrared modems may be used for the present 

*° v ^ ntjftn i — — 50 

As has been described above, according to the present 
invention, since a door lock is locked or unlocked by means 
of an FM signal through FM modems, correct controlling of 
the door lock becomes possible irrespective of the state in 
which an IC card is held. Further, since transmission of ID 55 
code data, which is originally carried out through electro- 
magnetic induction, is also feasible, the reliability of key 
entry system is improved. 
What is claimed is: 

1. A key entry system comprising: 60 
an IC card including: 
a memory for storing an ID code, and 
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an electromagnetic induction power supply/transmission 
circuit which receives power and which transmits the 
ID code to or receives the ID code from a vehicle 
controller by means of electromagnetic induction 
occurring between the circuit and the vehicle control- 
ler; and 

the vehicle controller including 
a memory for storing an ID code, 
a code checking section which checks the ID code 
stored in the memory of the vehicle controller 
against the ID code received from the IC card, and 
an electromagnetic induction power supply/reception 
circuit which supplies power to the IC card and 
which transmits data to and receives data from the IC 
card by means of electromagnetic induction, 
wherein the IC card further comprises an RF (radio 
frequency) modem for transmitting and receiving the 
data including the ID codes through a radio signal, and 
wherein the vehicle controller further comprises an RF 
modem for transmitting and receiving the data includ- 
ing the ID codes through a radio signal and 
wherein the transmitting and receiving via the RF modem 
is independent of the transmitting and receiving via the 
electromagnetic induction power supply reception cir- 
cuits. 

2. A key entry system as claimed in claim 1, wherein the 
RF modem of the IC card is an FM modem and the RF 
modem of the vehicle controller is an FM modem. 

3. A key entry system as claimed in claim 1, wherein the 
IC card further comprises a battery for supplying d.c. power. 

4. A steering lock apparatus, comprising: 
an IC card; 

a vehicle controller; 
a steering shaft; and 

a steering lock apparatus body for locking the steering 
shaft, the steering lock apparatus body including an IC 
card insert slot into which the IC card is inserted; 
wherein the IC card comprises: 
a memory for storing an ID code; 
an electromagnetic induction power supply/ 
transmission circuit which receives power and which 
transmits the ID code to or receives the ID code from 
a vehicle controller by means of electromagnetic 
induction occurring between the circuit and the 
vehicle controller; and 
an RF modem for transmitting and receiving the data 
including the ID codes through a radio signal, and 
wherein the vehicle controller comprises: 
a memory for storing an ID code; 
a code checking section which checks the ID code 
stored in the memory of the vehicle controller 
against the ID code received from the IC card; 
an electromagnetic induction power supply/ 
reception circuit which supplies power to the IC 
card and which transmits data to and receives data 
from the IC card by means of electromagnetic 
induction; and 
an RF modem for transmitting and receiving the data 
including the ID codes through a radio signal. 

* * * * * * 
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